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If the atoms existing in a faulted layer of SiC orgi nally come from their normal lattice layer sites, all atoms in the faulted layer should lie in a stress field surrounding the layer. Hence, the energy of the sys tem increases with increasing stacking fault density and the introduced lattice strain should become larg er with larger stacking fault density.12) Since any sys tem tends to become the minimum free energy state, stacking faults present in 3C-SiC are annihilated dur ing annealing and the most stable polytype at that temperature would be formed, so that the overall strain energy may decrease. Therefore, the portions at which stacking faults exist in the 3C-SiC matrix must become nucleation sites for the 4H-polytype for mation, so that the total energy of the system may decrease through the phase transformation. It is con sidered that this phenomenon is similar to the strain induced grain boundary migration (bulge nucleation) in the recrystallization of a metal. 21) Although many investigations on the polytype for mation and transformation have been performed, the relevant mechanisms still remain to be fully under stood. There are two major mechanisms having been proposed so far; solid-state mechanism including either basal slip5) or stacking-layer displacement,4) and vapor or surface transport mechanism.6) Based on the experimental results using a single crystal a solid-state mechanism is usually suggested, while from powder experiments vapor or surface transport mechanism is proposed.6) In any proposed mechan ism the polytypic transformation is assumed to com mence with the random insertion of stacking faults and then proceed towards the new ordered arrange ment. The transformation from 3C to 4H in this ex periment can be interpreted by either insertion or ex traction of stacking fault layers, so that the nuclea tion of 4H-polytype from the stacking faults could lead to the transformation from 3C to 4H as shown in Fig. 5 . Therefore, the existence of stacking faults must have enhanced the polytypic transformation from 3C to 4H at least in the initial stage (Fig. 2) .
The experimentally observed relations between the transformed amount of 4H-polytype and the an nealing time at a prescribed temperature (Fig. 2) can be qualitatively depicted as the curves as shown in Fig. 6 . In the sample with a high initial stacking fault density a rapid change from 3C to 4H takes place in the initial stage of phase transformation, but its rate becomes suppressed in the later stage. On the contrary, the amount of 4H-polytype increases almost steadily with increasing annealing time in the sample with a low initial stacking fault density. The difference in the transformation rate in the initial stage should be attributed to the difference in the density of stacking faults which serve as nucleation sites for the 4H-polytype formation.
There are two possible reasons for the difference in the transformation rate in the later stage. The one is that the movement of the interface between the growing 4H phase and the residual 3C matrix is restrained owing to the existence of stacking faults in the 3C matrix which generates the strain field as mentioned above. The other is that the growth of 4H-polytype becomes inhibited through the impinge ment of adjacent 4H grains; this must be more remarkable if the number of initially formed nuclei of 4H is larger. However, the detailed mechanism still remains to be fully elucidated. 5. Conclusions Carefully controlled experiments were carried out to clarify the role of stacking faults in the phase trans formation of SiC by employing the samples having different initial stacking fault densities and intention ally adding Al to them. The following conclusions can be drawn from the present study:
(1) It was verified that the Al addition to 3C-SiC induces the predominant formation of 4H-polytype during the transformation.
(2) The shape of the grown 4H grains appeared to be plate-like possibly due to the preferential growth in a certain crystallographic direction.
(3) Stacking faults in 3C-SiC serve as the nuclea tion sites for the formation of 4H-polytype at least in the initial stage of phase transformation.
(4) The rate of 4H growth after nucleation was higher in 3C-SiC having a smaller initial stacking fault density.
